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HOACHUTEJIbHAS 3AIINCKA
PabGouas nporpamma yuebHOro kypca «l'eomerpusiy 0a30BOro ypoOBHS JJis

oOyyvaronmuxcst 10 —11 knaccoB pazpadoTaHa Ha OCHOBE DeaepaIbHOrO roCcyJapCTBEHHOTO
00pa30oBaTEILHOTO CTAHAApTa CPEAHEro Oo0uIero oO0pa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHWM, MPEABABIIEMBIX K MaTeéMaTHYeCKOMY 0Opa30oBaHUIO, W TPaAULIUi
poccuiickoro o0paszoBanus. Peanu3zanust mporpaMMbl 00€CIIEUMBAET OBIAJCHUE KIOUECBBIMA
KOMITCTCHIUSIMU,  COCTABJISIFOIMMUA ~ OCHOBY  JIJIE  CaMOPa3BUTUS W HEMPEPHIBHOTO
o0pa3oBaHusl, NEJOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO W MO3HABATEIBLHOIO PA3BUTHS

JUYHOCTH 00yYaIOIIUXCSl.
HEJIA U3YUEHUA YYEBHOI'O KYPCA

BaxkxHocTh y4eOHOro Kypca I€OMETPUM Ha YPOBHE CPEAHEr0 OOMIEro 0Opa3oBaHMs
00yCITOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W MPEAMETHBIX PE3YJIbTATOB
00y4YeHUsl FEOMETPUU B HAMTPABJIICHUX IMYHOCTHOTO PA3BUTHS 00ydaroIuXxcst, GOPMUPOBAHUS
(YHKIIMOHATIBHOH MaTeMaTHYECKOH TPAMOTHOCTH, U3YYEHUS APYTUX YUEOHBIX TUCLMILIUH.
PazBute y 0Oyyarommxcsi MPaBWIBHBIX MPEACTABICHUH O CYHIHOCTH W MPOUCXOXKACHHUU
TFEOMETPUYECKUX a0CTPAKUMKA, COOTHOWIEHWM PEATBHOTO W HMICAIBHOIO, XapakTepe
OTPOKECHUS MAaTEMATUYECKON HAYKOW SBJICHUN M TPOLIECCOB PEATBHOIO MHUpPA, MECTE
FEOMETPUM B CUCTEME HAYK U POJIM MATEMATHYECKOI0 MOJETMPOBAHUS B HAYYHOM NO3HAHUH
Y B MPAKTHKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUALMXCS, & TAKKE
KAQYE€CTB MBILUICHU S, HEOOXOAUMBIX JUIsl aIaNTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpust gBISETCSs OOHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHErO OOIIETO
o0Opa3oBaHMsl, TaK KaK 00€CNEYMBACT BO3MOKHOCTh U3yUEHUS KaK JUCLIUIUINH €CTECTBEHHO-
HAay4YHOW HAIPABJIICHHOCTH, TAK U TYMAHUTAPHOM.

Jlormdeckoe MbIIUIEHUE, GOPMUPYEMOE MPU M3YUEHUHM OOYHArOIMUMUCS MOHSATHIHHBIX
OCHOB I€OMETPUU M MOCTPOCHHUM LIEMOYKHA JIOTHYECKUX YTBEP)KICHUN B XOJE€ pELICHUSA
FEOMETPUYECKHAX 3a/1a4, YMEHHWE BBIIABUIATH W ONPOBEPrarb T'MIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSA NIPH PELIEHUH 3a7a4 €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH M3 Kypca
1)76371N78

YMEHHE OpPUEHTUPOBATECA B IPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX

o0J1acTax ACATCIIBHOCTH YCJIOBCKA. OpI/IeHTaHI/IH YCJIOBCKA BO BPCMCHHU M IIPOCTPAHCTBC —



HEOOXOUMOE YCJIOBUE €r0 COLUMATIBHOTO ObITHS, (JopMa OTPAKEHUS OKPY>KAIOLIETO MUPA,
YCIIOBUE YCIENTHOTO TO3HAHWUS M aKTUBHOTO MpeoOpa3oBaHMs JICHCTBUTEIBHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU 00pa3aMu OOBCIUHSACT Pa3HbIC BUABI YYEOHOW H
TPYJOBOH NEATEIBHOCTH, SBJISCTCS OJHUM U3 MPO(GECCHOHATBHO BAKHBIX KQUECTB, TO3TOMY
aKkTyajgbHa 3agada (OPMUPOBAHUS y OOYYAIOIMIMXCS MPOCTPAHCTBEHHOTO MBINIJICHHUS Kak
Pa3HOBMIHOCTH OOPA3HOTO MBIIIJICHUS — CYIICCTBEHHOTO KOMIIOHEHTA B TMOJATOTOBKE K
MPAKTUYECKON ACATEILHOCTH IO MHOTUM HaIpPaBJICHUSIM.,

Llenr ocBOeHMs mporpaMMbl yueOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YpPOBHE
o0ydeHHsi — 00mIeo0pa3oBaTENbHOEC U OONICKYJbTYPHOE PA3BUTHE OOYYAIOMIMXCS 4Yepe3
oOecrieyeHne  BO3MOKHOCTH  TPUOOPETEHUS W WCHOJB30BaHUS  CHCTEMaTHYECKHX
TE€OMETPUUCCKUX 3HAHWUHN W NEHCTBUH, CICIM(PUUHBIX TECOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO
NPOAOKCHUS 00pa3oBaHWs TIO0 CICHUAIBHOCTAM, HE CBS3aHHBIM C  TPHUKJIATHBIM
UCTIOJIb30BaHUEM T€OMETPHUH.

[Tporpamma no reoMeTpud Ha Oa30BOM YPOBHE MpeIHA3HAUEHA JUIS OOyYaroluxcs
CpeaHEl MIKOJIbI, HE MCHBITHIBABIIMX 3HAUYMTENBHBIX 3aTPyJAHCHUN HAa YPOBHE OCHOBHOTO
oOmero odpazopanus. Takum oOpazoMm, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTh
o0IIre MaTeMaTUYECKUE YMEHUS, CBA3aHHBIE CO CHECIM(PUKON TE€OMETPUN U HEOOXOAUMBIC
JUIS JKU3HU B COBPEMEHHOM oOIiecTBe. KpomMe 3TOro, OHM MMEHOT BO3MOXKHOCTH M3YUHTh
reoMeTpuro Oosice MIyOOKO, €CM B JAJbHEHIIEM BO3HUKHET HEOOXOJUMOCTH B
rE€OMETPUUCCKUX 3HAHUAX B MPO(PEeCCHOHATEHOM NEATEIILHOCTH.

JlocTwokeHMe  1I€IM OCBOEHHS  TMPOrpaMMbl  OOECIIEUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3ajay. [IpMOpUTETHBRIMM 3aJadaMHM OCBOEHHUsS Kypca «l eomeTpum» Ha
0a3zoBoM ypoBHE B 10—11 knaccax sBIISIFOTCS:

o (opMUPOBAaHWE TPEACTABJIICHUS O TEOMETPUM KaK YacTH MHUPOBON KYJIbTYPHl H
OCO3HAHME €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

o (opMUpOBaHME TMPEACTABICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs Kak o
BOKHEHUIINX MaTEMATHUECKUX MOJEIAX, MO3BOJISIIONIMX OMMCHIBATH W M3ydaTh pa3HbIE
SIBIICHUS OKPY>KArOIIET0 MUPA,

o (opMUPOBAHWE YMEHMS pacro3HaBaTh Ha YEPTEXKax, MOJACISX M B PEaIbHOM MHUPE

MHOTI'OI'PaHHHUKH W TCJIA BPALICHUA,



e OBJAQNCHME METOJAMH DELICHHS 3a1a4 Ha TOCTPOCHHMS Ha H300paKECHUAX
NPOCTPAHCTBEHHBIX QUTYD;

e (OPMUPOBAHUE YMEHUS OMEPUPOBATH OCHOBHBIMHU MOHATUSMH O MHOTOIPAHHUKAX U
TeNax BPALLEHUS U UX OCHOBHBIMHU CBOMCTBAMU,

e OBJIQJICHHEC AJITOPUTMAMH PEUICHHUS OCHOBHBIX TUIOB 337a4;, (POPMUPOBAHUE YMECHHS
MIPOBOJMTD HECIIOKHBIE TOKA3ATEIBHBIE PACCYKICHUS B XOAE PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4 ¥ 3a/1a4 € PAKTUYECKUM COACPKAHUEM;

e Da3BUTHE HHTEIUICKTYAJIIbHBIX M TBOPUYECKHX CHOCOOHOCTEH  OOyYaromIMXcs,
MO3HABATENIBHON aKTUBHOCTH, UCCIIEN0BATENBCKUX YMEHUI, KPUTUYHOCTH MBILIJICHUS,

o (opmupoBaHue (YHKIMOHATBHOW TI'PAMOTHOCTH, PEJICBAHTHOM TE€OMETPHM: YMEHHE
pacro3HaBaTh MPOSBICHHUS T€OMETPUYECKUX TOHATHNA, OOBEKTOB M 3aKOHOMEPHOCTEH B
PEATTbHBIX )KU3HEHHBIX CUTYALUIX U TPH U3YUYEHU U APYTUX YUEOHBIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYJIMPOBATh UX HA A3BIKE N'€OMETPUM U CO3/1aBATh
Tr€OMETPUYECKAE MOJEIH, MMPUMEHATh OCBOCHHBIA M€OMETPUUECKUI armapar Ui PEelueHus
MPAKTUKO-OPUECHTUPOBAHHBIX  33/1a4, WHTEPIPETUPOBATE W OLICHUBATH  IOJYYECHHBIE
PE3YJIbTATHL

OTIMYUTENLHON  OCOOCHHOCTBEIO  MPOTPaMMBbl  SBJISIETCS  BKIIFOUEHUE B KypC
CTEPEOMETPUH B HAYAJIE €I0 U3YUCHHUS 33144, PEIIAEMBIX HA YPOBHE MHTYUTUBHOT'O MIO3HAHMS,
¥ ONpeAcnEHHBIM 00pa3oM OpraHn30BaHHAas padoTa HaJl HUMU, YTO CITIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOIO M MPOCTPAHCTBEHHOIO MBILUICHMS, CTUMYJIMPYET NPOTEKAHUE MHTYUTHBHBIX
MPOLIECCOB, MOTUBUPYET K NAJTBHEHIIEMY U3YUYECHUIO IIPEIMETA.

[IpeanoureHne OTHAETCS HATNSAHO-KOHCTPYKTUBHOMY METONY OOYYEHMSs, TO €CTh
TEOPETUUECKUE 3HAHUS UMEKOT B CBOCH OCHOBE YYBCTBEHHOCTH NMPEAMETHO-TPAKTAYECKON
JNEATENBHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHHM Yy YydYaluxcss B Kypce
CTEPEOMETPUH MTPOBOANTCS 32 CUET PEILECHMS 33444 HA CO3AAHUE TPOCTPAHCTBEHHBIX 00Pa30B
Y 3a]a4 Ha ONEPUPOBAHME NMPOCTPAHCTBEHHBIMH 00pazamu. Co3nanue oOpasa IpOBOIUTCS C
OMOPOH HA HANSAHOCTh, & ONEPUPOBaHME O00pPa30M — B YCIOBUAX OTBIICYEHMS OT
HAIJISITHOCTH, MBICTIEHHOTO U3MEHEHHS €TI0 UCXOJHOTO COACP KAHMS.

OcHOBHBIE conepkarenbHble JIMHUKA Kypca «l'eomerpum» B 10-11 xknaccax:
«MHororpaaHuKn, «I IpsMble U TIIOCKOCTH B TPOCTPAHCTBEY, « Teia BpaleHus», « BEKTOpEI

U KOOPIMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUN paclpenienisIeTcs: He



TOJIBKO TIO COJIEPKaTEIbHBIM JIMHUSIM, HO H 110 To1aM 00y4eHHUs Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHusl.

ConepxaHrie 00pa3oBaHUs, COOTBETCTBYIOIIECE MPEAMETHBIM PE3yJbTaTaM OCBOCHUS
padoueii TporpamMbl, pacmpenciaéHHbBIM IO rojaM OOyuYeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 9TOOBI OBJIAJICHUE T€OMETPUUCCKUMHU TOHATHUSIMHA M HABBIKAMU OCYIIECTBIISIIOCH
NOCJEIOBATENBHO U MOCTYNATEAbHO, C COOMIOCHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKJIIOYAIACh B OONIYI0 CHUCTEMY TE€OMETPUYCCKUX TMPEACTaBICHUMN

00y YaronIMXcsl, pacupsist ¥ yriyosisst €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn oTBOAMTCS 2 yaca B Heaemo B 10 kimacce u 1 yac B HEIENIO B

11 knacce, Bcero 3a aBa roga o0yudenus - 102 yueOHbIX Yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
OCHOBHbIE TMOHATHSI CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTRBO.

[ToHsiTie 00 aKCMOMATHYECKOM NOCTPOCHHUM CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUM W
CJIICICTBHUSA U3 HUX.

B3anmHO€ pacnonokeHue NpsMbIX B POCTPAHCTBE: MEPECEKAIOIINECS, TapalIeIbHbIE
U CKpeluuBaromyecs npsaMele. [lapauielbHOCTh NMPAMBIX U IJIOCKOCTEW B IMPOCTPAHCTBE:
MapajlyICIbHBIE MPSMBIE B IMPOCTPAHCTBE,; MAPAUIEIBHOCTE TPEX MPAMBIX; MAPAUIEIBHOCTD
NPAMOM M IIOCKOCTH. YTJIbI ¢ COHANPABICHHBIMU CTOPOHAMHM, YrOJ MEXKAY MPAMBIMH B
poCTpaHCcTBE. llaparuieIbHOCTE  IUIOCKOCTEW: MapajulesibHbIE IUIOCKOCTH, CBOMCTBA
napajuienbHBIX TMIOCKOCTEH. [lpocTeiiime mpocTpaHCTBEHHBIE (UIYPB HA MMJIOCKOCTH:
TETPA3AP, KyO, NapajuieaenuNne 1, MOCTPOCHUE CEYCHU.

IlepneHAUKYAAPHOCTE MPSIMOM M IUIOCKOCTH: NEPHEHAUKYISAPHBIE TMPSAMBIE B
[IPOCTPAHCTBE, MPSMBIC MAPAUICIBHBIE W NEPHNECHIUKYISIPHBIE K IIJIOCKOCTH, IIPA3HAK
MEPIECHINKYJIIPHOCTH TMPSAMONA M INIOCKOCTH, TEOpPEMa O MPSMOW NEPIECHIAUKYIIAPHON
IJIOCKOCTU. YTIIbI B IPOCTPAHCTBE: VIO MEKAY NPAMOM U MJIOCKOCTHIO; ABYTPAHHBIN YOI,
JIMHEWHBIA YroJl ABYTPaHHOr0 yria. [IepneHanKysp 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 10
TUIOCKOCTH, PACCTOSHUE OT MPSIMOH O IUIOCKOCTH, NPOEKUUs (PUTYpbl HA ILIOCKOCTb.
[leprieHAUKYAAPHOCTE TUIOCKOCTEH: MPU3HAK MEPHEHAUKYJIPHOCTH JIBYX IIJIOCKOCTEN.
TeopeMa 0 TpEX MEPHEH AUKYIAPAX.

MHOrorpaHHUKH

[ToHaTHE MHOTOIrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOTOIPaHHWKA, BBIMYKIBIE W
HEBBINMYKJIBIE MHOTOTPAHHMKHK, pa3BEPTKA MHOrOrpaHHuka. llpu3ma: n-yroipHas Npusma;
I'PaHu U OCHOBAHMS MPU3MBIL, IPsAMAsi U HAKIIOHHAs MPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTh
npu3Mmel. [ lapamienenunen, npsaMOyTroabHbIN apajiieenuIes v ero ceoicraa. [ lmpamuaa: »-
yroJibHas MHpaMuja, TPAHH W OCHOBAaHUE MNHpPaMUIbI, OOKOBas W MOJIHAS MOBEPXHOCTH
NUMpaMUIbl, TPABWIBHAS W YCEUYEHHAs MHUPAMUA. OJIEMEHTBI TNPU3MBI U TTUPAMMIBL.
IIpaBuiibHBIE MHOTOTPAHHUKHU: TTOHATHE NPABAJILHONO MHOIOTPAHHUKA, MPaBUIIbHAS PU3Ma

Y MpaBUJIbHAS TUPAMUIA; TPABUIIbHAS TPEYTOJIbHAS MUPaMUA U MPaBUIIBHBIN TETPA3AP; KyO.



[IpencraBiaeHue O MPaBUIBLHBIX MHOTOIPAHHUAKAX: OKTAAP, JOACKA3AP U uKocaxap. CeueHus
MPU3MBI A IUPAMUBL.

CaMMETpHsT B IPOCTPAHCTBE. CUMMETPHSI OTHOCHUTEIIBHO TOYKH, MPSAMOH, MJIOCKOCTH.
DNIEMEHTHl CHMMETPHHX B MUPAMHUAX, MAPALIEIETUIIENAX, TPABUIIBHBIX MHOTOIPAHHHAKAX.

BelunciieHue 37€MEHTOB MHOTOIPAHHUKOB. PEOpa, auaroHanw, yriel. [lnomansb
OOKOBOIl TIOBEPXHOCTH M TOJHOH MOBEPXHOCTH NPSAMON NPHU3MBI, IUIOLIAJb OCHOBAHWH,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MNpsMOi mpusMmbl. [Lmomians OOKOBOM MOBEPXHOCTH U
[TIOBEPXHOCTH MPABUJILHON MAPAMUJIBL, TEOPEMA O IJIOIIAAN YCeUEHHON mupamuasl. [ToHsaTre
00 00BéMe. OOBEM MUPAMUIBL, TPU3MBI.

[TonoOnble Tena B mpocTpaHcTBE. COOTHOLIEHHS] MEXAY IUIOMIAIIMUA MOBEPXHOCTEM,

00BEMaMHU TOOOOHBIX TE.

11 KNIACC

Tesia BpameHnus

[mnuHapuyeckas MOBEPXHOCTh, O0pa3yrOMIME LWIMHIPUYECKON MOBEPXHOCTH, OCh
LUJIHHIPUYECKOH NOBEPXHOCTH. L{MIMHAP: OCHOBaHUS M GOKOBAsi MOBEPXHOCTh, 00pa3yromas
¥ OCh; MJI0AAb OOKOBOW M MOJHONH MOBEPXHOCTH.

KoHnueckass mOBEpXHOCTh, 00pa3yrOIIUME KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW NOBEpxXHOCTH. KOHyC: OCHOBaHME M BEpUIMHA, 00pa3yromlas U OCh; TUIOIIAIb
OOKOBOi M MOJIHOM MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yrolKe U BICOTA;, OCHOBAHUS U
OOKOBast NOBEPXHOCTb.

Cdepa m map: ueHTp, paamyc, AUAMETP, IIIOMAAL NOBEPXHOCTH cheprl. BzanmHoe
pacnonoxeHue ceprl U IIOCKOCTH, KacareabHas TNIOCKOCTh K cepe; iomans chepsl.

HzoOpaskenue Ten BpalleHUs Ha MIIOCKOCTU. Pa3BEpTKa IMIMHIPA U KOHYCA.

KomOuHanmu Ten BpameHnss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIN OKOJIO
cdepsl; cdepa, BIUCAHHAS B MHOTOI'PAHHUK, WJTU TEJO BPALICHUSI.

[Tonarue 00 oO0bEMe. OcHOBHBIE cCBoiicTBA 00BEMOB Tel. Teopema 00 00BEME
MPSAMOYTOJIBHOTO MapajuIeNiCUIeia U cieacTBus u3 He€. O0bEM unHapa, KoHyca. O0bEM

niapa v miomaab chepsl.



[TonoOHbIe Tena B mpocTpaHcTBE. COOTHOLIEHHSI MEXAY IUIOLIAJSIMHA MOBEPXHOCTEH,
00BEMaMM MOJOOHBIX TET.

CeueHnss nmnuHApa (NMapajuleibHO M NEPICHIUKYJISPHO OCH), CEUYCHUS KOHyca
(MapannenbHOE OCHOBAHUIO M MPOXOISIIEE YEPE3 BEPIIMHY ), CCUCHUS 1I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIOCKOCTM W B MNPOCTpaHCTBE. CIOKEHHE WM BBIUMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOPA HA YUCIIO. Pa3iioskeHne BEKTOpa N0 TPEM HEKOMILIAHAPHBIM BEKTOPAM.
[TpaBuno napayimenenunena. Pemenne 3a1a4, CBA3aHHBIX ¢ MPUMEHEHUEM TTPABUII ACHCTBUI
¢ BeKkTopamu. [IpsAMOyrosibHas cucTeMa KOOPAMHAT B IPOCTpaHCcTBE. KOOpAMHATEL BEKTOPA.
[Tpocreiiime 3ama4m B KOOPAMHATAX. YTOJI MEXKAY BEKTOpaMu. CKAAPHOE MPOU3BEICHUE
BEKTOPOB. BEIUMCIEHUE YITIOB MEKAY NPAMBIMHA M IUIOCKOCTAMU. KOOPAMHATHO-BEKTOPHBIN

MCTOA IIPK PCIICHHUHN I'COMCTPHUYCCKUX 3a1a1.



HHJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOro mpeamera «MaremaTukay
XapaKTEPU3YIOTCA:

I'paxpanckoe BocnuTaHue:

C(hOPMUPOBAHHOCTHIO TPAKAAHCKON TMO3UIMU  O0YYAIOWIEroCcss KakK AaKTUBHOIO M
OTBETCTBEHHOTO YJIEHA POCCHMCKOro OONIECTBA, MPEACTABICHUEM O MaTEMaTUUYECKHUX
OCHOBaX (D)YHKIIMOHWUPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJACHUH, MPOUEAYP TPaKIaHCKOro
oOmecTBa (BHIOOPHI, OMPOCHl M TP.), YMEHUEM B3aUMOJACHCTBOBAThH € COIUATBHBIMH
WHCTUTYTaMH B COOTBETCTBHUU C UX (DYHKIUSIMHU U HA3HAYCHUEM.

IMaTpuoTu4yeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTHID  POCCHMCKON TpakAaHCKOM HMJICHTUYHOCTH, YBAXEHUS K
MPOLUIOMY ¥ HACTOAMIEMY POCCUACKON MAaTeMaThKW, IEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KEHUSAM POCCHNCKUX MAaTEMAaTUKOB W POCCHICKONM MareMaTHWYeCKOW IIKOJBI, K
UCIOJIb30BAHUIO ATUX JIOCTUKEHUH B APYTUX HAYKAX, TEXHOJIOTUSX, CPepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHWEM JIYXOBHBIX IIEHHOCTCH POCCHICKOTO Hapoaa, CHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHWA, JOTHYECKOTO TIOBEICHHUSA, CBA3AHHOTO C MPAKTHYECKUM
MIPAMEHEHUEM JOCTKEHHUN HAYKA U JEATEIIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOI'O BKJIa1a
B ITOCTPOEHUE YCTOMUMBOIO Oy aylIero.

JCTeTHYECKOE BOCIIMTAHHUE:

SCTETUYECKMM  OTHOIIEHHWEM K MHpPY, BKIOYasd OCTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a4ay, PEUICHWH, PacCy>KICHW, BOCHPUUMYHMBOCTBIO K
MaTEeMaTHYECKUM acCIeKTaM Pa3IMYHbIX BUAOB HCKYCCTBA.

Du3H4YecKoe BOCIIUTAHUE:

Cc(hOPMUPOBAHHOCTLI0 YMEHHUSI MPUMECHSITh MAaTEMaTHUYECKUE 3HAHWS B HWHTEpEcax
3J10POBOrO M 0€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO
(310pOBOE MUTAHKE, COAUTAHCUPOBAHHBINA PEXKUM 3aHATUH U OTABIXA, PETYJspHas (u3ndecKas
AKTUBHOCTh),  (PU3MYECKOTO  COBEPIICHCTBOBAHWS, TMPU  3AHATUIX  CHOPTUBHO-

O3I[OpOBHTeHBHOﬁ ACATCIBHOCTBIO.



TpynoBoe BocmuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYIOJIOOUS, HHTEPECOM K PA3IMYHBIM
chepam npoeCCHOHATBHON IEATENBHOCTH, CBI3aHHBIM C MATEMATUKOMN U €€ MPUIIOKECHUSIMH,
YMEHMEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymieil npodeccun W peann30BBIBATH
COOCTBEHHBIC >KM3HEHHBIE IUIAHBI, TOTOBHOCTBIO M CIIOCOOHOCTBED K MATEMaTHYECKOMY
00pa30BaHUIO U CaMOOOPA30BAHKIO HA MPOTSKEHUU BCEH KM3HU, TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PEIICHUM MPAKTHYECKUX 331a4 MaTEMATHYECKOM HAMMPaBICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHHUE:

C()OPMUPOBAHHOCTBIO IKOJIOTMYECKOH KYJIBTYPBI, TOHUMAHUEM BIUSHUS COLMAIBHO-
SKOHOMHMYECKHX TMPOLECCOB HA COCTOSIHME MPHUPOIHON M CONMAIBHON Cpeabl, OCOZHAHUEM
rIO0ATBbHOTO  XapakTepa JKOJIOTHYECKUMX MpOoOJIeM; OpUEHTAMEd Ha NPUMEHECHUE
MaTEMATUYECKAX 3HAHWH [T PELIEHUS 33]1a4 B 00JIaCTH OKPY KAOLIEH CPeibl, INTAHUPOBAHUS
NOCTYIKOB M OLEHKH WX BO3MOKHBIX MMOCJICACTBUI ISl OKPY>KAKOLIEH CPE/BL.

IleHHOCTH HAY4YHOT0 MO3HAHMS:

Cc()OPMUPOBAHHOCTBED MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAYKA W OOIICCTBEHHON MPAKTUKWA, TOHMMAHUEM MATEMAaTUYECKOW HAYKM Kak
cepbl 4ETOBEUYECKON ACATEIBbHOCTH, 3TAlOB €€ PAa3BUTHS W 3HAYMMOCTH AJII PA3BUTHS
IUBWIM3ALMN, OBJIAJCHUEM S3bIKOM MATEMAaTUKA M MaTeMAaTHYECKOW KyJIbTypoill Kak
CPEICTBOM IMO3HAHUSI MUPA;, TOTOBHOCTBEO OCYIIECTBRIATh TPOEKTHYIO M HCCIIEA0BATENBCKYHO

NEATENBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.
METAIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeIMETHBIE  PE3yJIbTaThl  OCBOCHHSI  MPOrPpaMMbl  yYEOHOrO  MpeaMeTra
«MaremMaTtnka» XapakTEpPU3YIOTCS OBJAJCHUEM YHHBEPCAJIILHBIMU  HO3HAGAMIENbHbHIMU
OelicmeusiMil,  VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMY — OCTICIGUIMY,  VHUBEPCATbHBIMU
PecYNISIMUGHbIMU OCTCIMBUSAMIL.

1) Vwuusepcanrvnwvie nosnasamenvhvie oOeiicmsus, obecnevusaiom Gopmuposarue
OA306bIX  KOSHUMUBHBIX — NPOYECco8  OOYHAIWUXcsi  (0CB0eHUue  Memooo8  NOSHAHUS
OKPYIICAIOWe2co Mupd, NpuMeHeHue JjJ0SU4eCcKux, Uccieo008amenvCKux onepayuil, yMeHut
pabomamy ¢ ungopmayueii).

ba3oBbie Jjornueckue aelicTBUA:



e BBISIBJIATh M XapPaKTEPU30BATh CYIICCTBCHHbIE MPU3HAKUM MATEMAaTHUYECKUX OOBEKTOB,
NOHSTHWA, OTHOIICHWH MEXAYy TMOHATUAMH; (OPMYJIMPOBATH ONPEACIICHUS TOHSATHH;
YCTAHABIIMBATh CYLIECTBEHHBIA MPU3HAK KIACCH(PHUKALIMKM, OCHOBaHUS Al OOOOUICHUS W
CPaBHEHUS, KPUTEPUHU MPOBOJIUMOIO aHAIN3A,

e BOCIPUHUMATh, (OPMYJIUPOBATH U NMPEOOPA30OBBIBATH CYXKIACHHS: YTBEPAUTEIBHBIC U
OTpHLIATENbHBIC, EAMHAYHBIC, YACTHBIE U OOLIKE; YCIIOBHBIC,

e BBISIBJIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEYMS B (PaKTAX,
JAHHBIX, HAOMIOJCHUSX W YTBECPXKICHUAX, MpPEeAararb KpPUTEPUW JJs  BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUHIA;

e JICTIATh BBIBOJBI C MCMOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIFOYCHHH, YMO3AKIIFOUEHUH M0 aHAJIOTHY,

e TPOBOJUTH CAMOCTOSITEIBHO JOKA3ATEIbCTBA MATEMATHYECKUX YTBEPKACHUMN (PSMBbIE
¥ OT MPOTHBHOIO), BBICTPAMBATh ApPTYMEHTALMIO, MPUBOANTH MPUMEPBI U KOHTPIPUMEDSI;
00OCHOBBIBATb COOCTBEHHBIC CY>KJICHHS M BBIBOJIBI,

e BbIOMparTh cnocod pemeHus yueOHOM 3amauM (CpaBHMBATH HECKOJBKO BApUAHTOB
peleHus, BBIOMpaTh HauOojee MOAXOIAUIMA C YYETOM CaMOCTOSTENBHO BBIACICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBareibckue aeiicTBUs:

e HCMOJNB30BaTh  BOMPOCH KAK  MCCJICAOBATENIbCKANA  MHCTPYMEHT  MO3HAHMS,
(OopMyIMpOBaTh BOMPOCHI, (PUKCHPYIOIIUE MPOTHBOPEUYUE, MNPOOJIEMY, YCTAHABIUBATH
MCKOMOE W JAHHOE, (OPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULNIO, MHEHHUC,

e TMPOBOJUTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIA HSKCIEPUMEHT, HCCICIOBAHUE 110
YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTA, SBJICHUS, MPOLIECCA, BBISIBICHUIO
3aBUCUMOCTEN MEKIY OOBEKTAMU, SIBJICHUSIMH, TPOLECCAMM;

e CaMOCTOATENBHO (opMyJHpoBaTh OOOOMICHUS W  BBIBOJABI MO  pe3yjbTaram
OPOBEAEHHOrO HAOMIOACHHS, WCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTH IMOJIYYECHHBIX
PE3YJIbTaTOB, BEIBOJAOB U 000OUIEHUIA;

e TMPOTHO3WPOBATH BO3MOKHOE PA3BUTHUE MPOILIECCA, & TAKXKE BBIABUIaTh MPEANOI0KEHUS
O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nuapopmanueii:



e BBIABJIATH Ae(PUUMTH MH(POPMALMK, JAHHBIX, HEOOXOAUMBIX Ui OTBETA HA BOMPOC U
JUTS PELLICHUS 334K,

e BbIOMpaTh WH(MOPMALMIO W3 HKCTOYHUKOB PA3JIMYHBIX THIIOB, AHAIM3WPOBATH,
CUCTEMATHU3UPOBATh M HWHTEPHPETUPOBATH HMHPOPMALMIO Pa3IMYHBIX BHIOB M (QopM
PEICTaBICHHUS,

e CTPYKTypupoBaTb WH(OpPMALMIO, TMNPEACTABIATh €€ B Pa3IMYHbIX (opmax,
WLTIOCTPUPOBATH rPpaduyeCcKH;

e OILICHMBATh HAAEKHOCTh HMHPOPMALMK MO CAMOCTOSTENBLHO C(HOPMYJIHPOBAHHBIM
KPUTEPHUSIM.

2) Vuusepcanvnwie KOMMYHUKQMUGHDbIE oelicmausl, obecnequsaiom
CPOpMUPOBAHHOCHI COYUATTLHBIX HABBIKOB OOYUAIOUWUXCSL.
OO0wenne:

e BOCIPUHUMATHh U (POPMYIMPOBATH CY>KICHUS B COOTBETCTBUU C YCIOBUSMH U LIETSIMU
OOLICHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOK) TOUKY 3PEHHUSI B YCTHBIX M MUCBMEHHBIX
TEKCTaX, AAaBaTh MOSICHEHHWS MO XOAY PEUICHHs 33]a4d, KOMMEHTHPOBATH MOJYYCHHBIN
pe3yJIbTarT;

e B X0J¢ 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKIAEMOM TEMBI, MTPOOIEMBI,
permaemMoii 3a1auk, BBICKAa3bIBATh UACH, HALICIICHHBIC HA TOUCK PELICHHUS, COMIOCTABISATh CBOU
CY>KACHHS C CY>KIEHUSIMU IPYTHX YYACTHUKOB AUAJIOTa, OOHAPYKUBATh Pa3jIMUUE U CXOJICTBO
NO3ULMI;, B KOPPEKTHOMU (popme (HOpMyJIHpOBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS,

e TMPEACTABIATH PE3YyJbTaThl PELICHUS 3aJa4, SKCIICPUMEHTA, UCCIEIOBAHNUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (hopMar BBICTYIUIEHUS C YYETOM 3aa4y NOPE3CHTAUMHA U
0COOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4eCcTBO:

e TIOHMMATh W HCIOJIB30BATh MPEMMYLIECTBA KOMAHIHOW W WHAMBUAYAIBHON pabOThI
OPU PELICHUH YUYeOHBIX 3a7a4, MPUHUMATh LeJIb COBMECTHOW NEATENBHOCTH, TUIAHUPOBATH
OPraHU3alMI0 COBMECTHOM padoTHI, pacnpeaeisiTh BUbI pa0oT, IOrOBAPUBATHCS, OOCYKAAaTh
MPOILIECC U PE3YNIBTAT paOdOTHI; 0000IIATh MHCHUS HECKOJIBKUX JTFOJIEH;

e YYacTBOBATh B IPynmnoBbIX Gopmax paboTsl (00CYKAcHHS, 0OMEH MHEHUH, «MO3TOBBIE

LWITYPMBD» U WHBIC), BBIMOJIHATH CBOK) 4acTh pa0OThl U KOOPAMHUPOBATH CBOM JCHCTBHS C



JAPYTHMHU YJICHAMW KOMaHbI, OLECHMBATh KAYECTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOACHCTBUSI.

3) Vuusepcanvnvie pecynamugnvle Oeiicmsus, obecnedusaiom  Gopmuposarnue
CMBICTIOBBIX YCMAHOBOK U IHCUSHEHHBIX HABLIKOG JIUYHOCIU.

Camoopranu3anus:

e COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 331a4H, BEIOUPATh CIIOCO0 PEIEHUS C YUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, aprT'yMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIIEHUI ¢ yUETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb:

e BIAJICTh HABBIKAMU [O3HABATEIBLHOW pe(PIEKCMUM Kak OCO3HAHMS COBEPIIACMBIX
JEUCTBHIA M MBICTUTEIBHBIX TPOLIECCOB, UX PE3YJILTATOB; BIAIETh CIOCOOaAMM CAMOMPOBEPKH,
CaMOKOHTPOJISl MPOLIECCA U PE3YbTATA PELICHUS MAaTEMATHYECKOHN 3a1a4u;

e TNPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a/1a4M, BHOCUTH
KOPPEKTHUBBI B IEATEIIBHOCTE HA OCHOBE HOBBIX 0OCTOSITENLCTB, JAHHBIX, HAWEHHBIX OIIUOO0K,
BBISIBJIEHHBIX TPYIHOCTEH;

e OLCHUBATh COOTBETCTBHE peE3yJbTara LEIM W YCIOBHAM, OOBSCHATH MPUYHHBI
JOCTWKCHHSI WA HEJOCTHXKCHUSI PE3YJIbTATOB JEATEIBHOCTH, HAXOAWTh OIIMOKY, aBaTh

OLICHKY TPHOOPETEHHOMY OIBITY.
HPEJIMETHBIE PE3YJIbTATHI

10 KUIACC

OrnepupoBaTh MOHITUAMHA: TOUYKA, PSIMAasi, TIIOCKOCTb.

[IpuMeHATL aKCUOMBI  CTEPEOMETPUM U CJICACTBUS W3 HUX TPUA  PELICHUU
FEOMETPUYECCKHUX 3a1a4.

OnepupoBark TNOHATHUSAMH. MAPALIETLHOCTh W NEPNEHIUKYJISIPHOCTh MPSAMBIX U
IUIOCKOCTECH.

KiaccugunupoBars B3aMMHOE PaCMOIOKEHHUE MPSMBIX U IMJIOCKOCTEN B TPOCTPAHCTRBE.

OnepupoBarh TOHSATHSIMU. JABYTPaHHBIA YroJi, TpaHd JBYI'PAHHOIO yria, pedpo
JBYTPAHHOIO YIJIA; JIMHEHHBIA YO ABYTPAHHOIO YIJ1a;, IPayCHas Mepa ABYTPAHHOTO yIJia.

OnepupoBaTh MOHATHSMA: MHOTOTPAHHUK, BBITYKJIBIA W HEBBITYKJIBIA MHOTOTPAHHUK,

QJICMCHTLI MHOT'OI'DAHHHKA, HpaBI/IJ'IBHHﬁ MHOI'OIrpaHHHK.



Pacno3HaBate OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MUpaMua; MpU3Ma, TPIMOYTOJIbHBIHA
napajuienenunen, kyo).

Kiaccugunupoparb MHOTOTpaHHUKH, BBIOMpas OCHOBAHWS s Kjaccu(puKanuu
(BBIMYKJIBIE W HEBBIMYKIBIC MHOTOTPAHHUKH, TMPABWIBHBIE MHOTOTPAHHHMKH, TPSIMBIE W
HAKJIOHHBIE MPU3MBI, MAPAIJIEIICTIATIC B ).

OnepupoBarh MOHATHIMM: CEKYLIAs MITOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMAIIBI TOCTPOEHUS CEUEHUH, HUCIIOJIB3YS METOJI CIIEIOB.

CTpouTh CEUEHUS MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBIIOJIHATE (BBIHOCHBIE) TIIOCKHAE
YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaum HA HaxXOXKACHHE TEOMETPUUYECKMX BEIMYMH MO o0pa3naM WiH
JITOPUTMaM, TPUMEHSST U3BECTHBIC AHATUTUYECKUE METOIBlI MPH PEIICHUM CTAHAAPTHBIX
MAaTEMATUYECKHAX 33]1a4 HA BBIUYMCIICHUE PACCTOSHUN MEXAY ABYMS TOUYKAMH, OT TOYKH JIO
OPSIMOM, OT TOYKHK A0 TJIOCKOCTH, MEXAY CKPEIIMBAOIIUMUCS TPSIMBIMH.

Pemate 3amaum HA HaxXOXKACHHE TEOMETPUUYECKMX BEIMYMH MO o0pa3naM WiH
JITOPUTMaM, TPUMEHSST U3BECTHBIC AHATUTUYECKUE METOIBlI MPH PEIICHUM CTAHAAPTHBIX
MaTEMATHYECKUX 3a/1a4 HA BBIYUCIICHUE YTIIOB MEKIY CKPEIMBAIOIIMMUCS MPSIMBIMHA, MEKTY
OPSIMOM U TUTOCKOCTBEO, MEXKIY TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Berumnciare 00bEMbI 1 MIOLIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB (ITPU3Ma, TUPAMHAIA)
C mpuMeHeHUuEM (OpPMYJ;, BBIUYKACIATH COOTHOLICHHS MEXKIY IUIOLIAISIMUA MOBEPXHOCTEH,
00BEMaMM MOAOOHBIX MHOTOIPAHHUKOB.

OnepupoBarh MOHATHSIMH: CHMMETPHSI B MPOCTPAHCTBE, LEHTP, OChb W IUIOCKOCTH
CUMMETPUH; UEHTP, OCh U TNIOCKOCTh CAMMETPHA (PUTYPBI

W3Bnekarb,  mpeoOpa3oBBIBATH W WHTEPHPETHPOBATh  MHPOPMALMID O
MPOCTPAHCTBEHHBIX TEOMETPAUYECKUX (PUTypax, MPEACTABICHHYIO HA YEPTEXKAX U PUCYHKAX.

[TpumensTh reoMerpuueckne (akThl Ui PEIICHUS CTEPEOMETPUUECKUX —3anad,
MPEANOJIAraAr0IIMX HECKOIBKO IIAr0B PELICHUS, €CIIMA YCIOBHS MPUMEHEHUS 3a1aHbl B IBHOW
dopme.

[TpumMeHsATh MPOCTEHIIME MPOrPAMMHBIE CPEJICTBA M AIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI MPU PELIEHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOIMTE TPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M KHU3HH,

paciio3HaBaTthb MMPOABICHHUC 3aKOHOB I'COMCTPHH B HCKYCCTBC.



[TpyMEHSATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIE CUTYallUU U
OPUMEHSTH M3YUYCHHBIE TIOHATHS B MOPOLECCE TIOMCKA PEIICHUS MaTeMaTH4yecKH
c(OpMYyJIMPOBAHHON TPOOIEMBI, MOACITUPOBATh PEAIBHBIC CUTYAllMM HA S3BIKE TE€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIEH C UCMOJB30BAHUEM NE€OMETPHUYECKUX MOHATUI U TEOPEM,
anmapara anreOpbl; pemarb MNPAKTUYECKUE 3a1ayd, CBA3aHHBIE C HAXOXKICHHUEM
reOMETPUYECKUX BEJTMUMH.

11 KIIACC

OnepupoBaTb  MOHATUSAMHU.  LWIMHAPUYECKAs  NOBEPXHOCTh,  OOpa3yrolme
IWIMHIPUYECKOH TOBEPXHOCTH, LWIMHAP, KOHWYECKAs TMOBEPXHOCTh, OOpa3yrolme
KOHUYECKOW MOBEPXHOCTH, KOHYC; CPeprUECKas TOBEPXHOCTb.

PacnoznaBats Tena BpaiieHus (HUIMHAP, KOHYC, cepa v map).

OOBACHATH COCOOBI OMYYEHUS TET BPALLCHUS.

KiaccugunupoBars B3aMMHOE PaCioIOKEHUE CPEPHI U MITOCKOCTH.

OnepupoBarh MOHATUSAMU: APOBOH CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA,
IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA ITAPOBOTO CJIOS, IIAPOBOM CEKTOP.

Borunciasats 00bEMBI U TUIOIIAAN TOBEPXHOCTEH TEJ BpALEHUsI, TEOMETPUUYECKUX TEIN C
npuMeEHEHUEM (HOpPMYII.

OnepupoBaTh MOHATUSIMUA: MHOTOTPAHHUK, BIUCAHHBIH B C)Epy U OMUCAHHBIA OKOJIO
cdepsl; cdepa, BucaHHas B MHOTOITPAHHUK WJIH TEJIO BPALLCHUS.

BbruucasTh COOTHOLIEHUST MEKY TUIOLIAASMU MOBEPXHOCTEN U 00BEMAMU TIOJOOHBIX
TEN.

H3o0pakarh u3ydaembie (PUIypbl OT PYKHM M C TIPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BBINOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BH/I CBEPXY, COOKY, CHU3Y, CTPOUTh CEUCHUSI TEJI BPAILICHUS.

W3pnekath,  WUHTEPHOpPETUpPOBATH W MpeoOpa3oBbiBaTh  WHPOpPMALUIO O
OPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTypax, NPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B MPOCTPAHCTRE.

BbIMOAHATE AECHCTBUS CIIOKEHUS. BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOKEHMSI
BEKTOPA HA YHCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHHU O0JIaJatoT.

[IpuMeHATH MPaBUIIO NapasuIeNIeNUIENA.



OnepupoBarh MOHATUSAMU: JCKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIojl MEKIY BEKTOPAMHU, CKAJIIPHOE
MPOM3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC M KOMIJTAHAPHBIC BEKTOPHI.

HaxomuTe CyMMy BEKTOPOB M TMPOM3BEACHME BEKTOpAa HA YHCIO, YTOJd MEXKIY
BEKTOpPaMHM, CKaJIIpHOE MPOM3BEACHME, PACKIaAbiBaTh BEKTOP MO JABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

3anmaBarh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOH CUCTEME KOOPIUHAT.

[TpumeHsTh reoMeTpuueckue (akThl IS PEIICHUS CTEPEOMETPUUCCKUX 3ajad,
MPEIOoJIararoiMX HECKOIBKO II1aroB PEIICHUs, €CIIA YCIOBUS MPUMEHEHUS 3aaHbl B SBHOU
dopme.

Pemate mpocTeiiine TeOMETPUUECKHME 3a/Jadyd  Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemath 3amauM Ha J0KA3aTEIbCTBO MaTEMaTHYECKMX OTHOIICHMM M HAXOXKJICHHE
rEOMETPUUCCKUX BEJTMYMH MO 00pa3iiaM WM alropuTMam, TPUMEHSISI M3BECTHBIC METOIbI TIPU
PEIIEHUH CTaHIAPTHBIX MAaTEMaTHUECKUX 3aad.

[TpuMeHsATH MPOCTEHIIIME MPOrPaMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIC
CUCTEMBI TIPY PEIICHUN CTEPEOMETPUUECKUX 3aad.

[TpuBOAUTE TPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE M SKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[TpuMeHSTH MONyYeHHBIC 3HAHUS Ha MPAKTHKE. aHAJTM3UPOBATh PealbHbIC CUTYaIluu |
NPUMEHATh W3YUYCHHBIE TOHATHUS B TMPOIECCE TMOMCKA PEIICHUS MaTeMaTHYeCKU
c(hopMyIMPOBAHHON TPOOIEMBI, MOACTUPOBATh PEAbHBIC CUTYAIlMM Ha S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIE MOJIEIHN ¢ UCTIOJIb30BAHUEM T€OMETPUUECKUX MOHITHI U TEOPEM,
anmapara anreOppl; pemarh MPaKTHYECKHE 3a]adyd, CBA3aHHBIE C HAXOXKIECHUEM

IrCOMCTPHUUYCCKUX BCJIMYHH.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

Koaun4yecTBO 4acos

Ne HaumeHoBaHHe pa3feioB H TeM DneKkTpoHHbIe (HH(ppoBbIE)
KounrtpoabHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoThI
http://ege fipi.ru
1 B 10 ,
BERCHITR B TEPROMETRITO http://www.matematika-na.ru
g I[IpsiMbl€ ¥ TIJIOCKOCTH B MPOCTPAHCTEBE. s q https://uchi.ru/
HapaJIJIeJIbHOCTb MPAMBIX U IIJIOCKOCTEN https://resh.edU.ru
5 [MeprneHaUKyYIAPHOCTD MPAMBIX U 15 http://ege fipi.ru
TIOCKOCTEH http://www.matematika-na.ru
https://uchi.ru/
4 Yrel MeXAY NPSMBIMU U IJIOCKOCTSIMHU 10 1
https://resh.edu.ru
http://ege fipi.ru
5 MHororpaHHuKu 11 1 )
http://www.matematika-na.ru
https://uchi.ru/
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
https://resh.edu.ru
¥ [ToBTOpeHME: CeYeHUs], PACCTOSIHUS U YTJIbI 4 1 http://ege fipi.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KVIACC

Koanuecrso uacos
HaumeHoBaHue pa3aesioB U TeM DaexTpoHHbIe (LH(PPOBHIE)
Ne n/m KounTpoabHbie
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
http://ege fipi.ru
12 )
e Bpamerys http://www.matematika-na.ru
https://uchi.ru/
2 OOBEMBI TEN 5 1
https://resh.edu.ru
http://ege. fipi.ru
BexTopel 1 KOOPAMHATEI B IPOCTPAHCTBE 10 1 )
http://www.matematika-na.ru
a ITosTOpeHue, 06o0IEHNE, . g https://uchi.ru/
cucreMaTu3anus 3HAHUU https://resh.edufu
OBIIIEE KOJIMYECTBO HACOB I10 I[TIPOTPAMME 34 3




HOYPOYHOE INTAHUPOBAHUE

10 KJTACC
30 KosauuectBo uacos DneKTpoHHbIe HU(POBbIE
[
/ Tema ypoka B Koutpoabnbie | laTa m3yuyenus o0pa3oBaTejibHbIE PeCypChl
n/n cero
padoThI
OcCHOBHbBIE NIOHATHS CTEPEOMETPUH: TOUKA, 02.09 - 06.09
npsimMasi, MIOCKOCTh, IIPOCTPAHCTBO. http://ege fipi.ru
1 [IpaBuna u3o0pakeHus: HA PUCYHKAX 1 g
: P . . http://www.matematika-na.ru
n300pakeHMsI IIIOCKOCTEH, MapajliebHbIX
NPSAMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka
5 TTOHATHS: MePECEeKAOIINECS TIIOCKOCTH, . 02.09 - 06.09 https://uchi.ru/
3 TToHATHS: TIepeceKaroIMecs] MIOCKOCTH, { 09.09 - 13.09 http://ege.fipi.ru
3HaKOMCTBO C MHOTOI'PaHHUKAMH, 09.09 - 13.09 isrsallickt
4 n300pakeHre MHOTOIPaHHUKOB Ha 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTeKax https://resh.edu.ru
HavaneHble cBeneHns o kyOe U mupamuze, 16.09 — 20.09 bt e
5 uX pa3BépTKU U Monenu. CeueHus 1 )
MHOTOTPAHHHKOB http://www.matematika-na.ru
HavaneHble cBeeHns 0 KyOe U mupamuze, 16.09 - 20.09 it Al i
6 uX pa3BEpPTKU U Moaenu. CeueHus 1
MHOTOTPAHHHKOB https://resh.edu.ru
[TonsiTHEe 00 aKCHOMATUYECKOM 23.09 - 27.09
7 MOCTPOEHUHU CTEPEOMETPHHU: AKCHOMBI 1 http://ege fipi.ru
CTEpPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTHEe 00 aKCHOMATUYECKOM 23.09 - 27.09 http://ege fipi.ru
8 MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 1

CTEPEOMETPUH U CIEICTBUSA U3 HUX

http://www.matematika-na.ru




[TonsiTHe 00 aKCHOMATUYECKOM 30.09 - 04.10 hitos://uchi.ru/
9 MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
https://resh.edu.ru
CTEPEOMETPHUH H CIECACTBHS U3 HUX
[TonsiTHEe 00 aKCHOMATUYECKOM 30.09 - 04.10 e e B
10 IIOCTPOEHUHU CTEPEOMETPUH. AKCUOMBI )
http://www.matematika-na.ru
CTEPEOMETPHUH H CIEACTBHS U3 HUX
B3anmuOe pacnonoxeHue npsiMelx B 07.10-11.10
. IPOCTPAHCTBE: MEPECEKAIOLTHECS, https://uchi.ru/
napajiiCJIbHbIC U CKPELINBAIOIIIUECCH https://resh.edU.ru
npsiMble
ITapannenbHOCTb NPSIMBIX U MJIOCKOCTEN B 07.10-11.10
3 MPOCTPAHCTBE: MaPaJJIENbHbIE MPSMBIE B http://ege fipi.ru
MPOCTPAHCTBE; NapaIENbHOCTb TPEX http://www.matematika-na.ru
TPSIMBIX
ITapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B 14.10 - 18.10 it uckind
13 npoctpaHcTse: [lapannenbHOCTh NPsIMON U
https://resh.edu.ru
TUIOCKOCTH
14 VTIibl ¢ COHAMpPaBIEHHBIMI CTOPOHAMHU 1yl 0 = 1810 http://ege fipi.ru
21.10-25.10 http://ege.fipi.ru
15 Yron mexay npsiMbIMU B IPOCTPAHCTBE :
Ay TP pocTp http://www.matematika-na.ru
21.10-25.10 https://uchi.ru/
16 Yron Mexay NpsIMbIMU B IPOCTPAHCTBE
https://resh.edu.ru
. [MapannenbHOCTh TIOCKOCTEH: 05.11-08.11 http://ege fipi.ru
[apauICJpHBIC IIJIOCKOCTH http://www.matematika-na.ru
05.11-08.11 https://uchi.ru/
18 CaoiicTBa mapayyiebHBIX MJIOCKOCTEH

https://resh.edu.ru




[IpocTeiimue npoCTpaHCTBEHHbIE (PUTYPHI 11.11-15.11 bttpfeee oo
19 Ha TUTOCKOCTH: TETPadAp, KyO, )
http://www.matematika-na.ru
napasuieNenune,
11.11-15.11 https://uchi.ru/
20 ITocTpoenue ceuennii
https://resh.edu.ru
21 [MocTpoenue cedeHuit 161~ 2241 http://ege.fipi.ru
KontponbHas pabora o teme "lIpsimblie u 18.11-22.11 http://ege.fipi.ru
22 OCKOC OCTPaHCTBE. ;
R I S o http://www.matematika-na.ru
[NapannaeabHOCTb MPSIMBIX U IIOCKOCTEH
IlepneHauKyJIApHOCTD OPSIMOH U 25.11-29.11 it el
23 MJIOCKOCTH: MEPIEHAUKYJIIPHBIE NIPSIMbIE B
https://resh.edu.ru
NPOCTPAHCTBE
- [IpsiMble MAapaJIIENbHBIE U 25.11-29.11 http://ege.fipi.ru
NEPICHANKYJIAPHBIC K IIJIOCKOCTH http://www.matematika-na.ru
95 IIpsiMble MapasIeNbHbIE U 02.12-06.12 https://uchi.ru/
NEPNECHAUKYJIAPHBIC K MJIOCKOCTHU https://resh.edufu
56 [puU3HAK MEPTIEHANKYISIPHOCTH NPSIMOM 1 02.12 - 06.12 http://ege fipi.ru
IIJIOCKOCTH http://www.matematika-na.ru
- [pu3HAK MEPTIEHANKYISIPHOCTH MPSIMOM 1 09.12 - 13.12 https://uchi.ru/
TLIOCKOCTH https://resh.edu.ru
28 Teopema o psMOIA IEPIIEHANKY IIPHOH 09.12 - 13.12 it ese. B
TUIOCKOCTH
29 Teopema o0 npsAMOI NEPIEHAUKYIISIPHON 16.12-20.12 http://ege fipi.ru
TUIOCKOCTH http://www.matematika-na.ru
- Teopema o NPsIMOI NEPIIEHAMKY IAPHON 16.12 -20.12 https://uchi.ru/

IIJIOCKOCTH

https://resh.edu.ru




[NeprieHAUKYJIAP U HAKJIOHHBIE. PACCTOSHIE 23.12-327.12 Wi Pere .
31 OT TOYKH A0 IIOCKOCTH, PACCTOSTHUE OT )
- http://www.matematika-na.ru
IPSIMOH 10 TIOCKOCTH
[NeprieHAUKYJIAP U HAKJIOHHBIE. PACCTOSHHE 23.12-27.12 Whws ek
ps: .
32 OT TOYKH A0 IIOCKOCTH, PACCTOSTHUE OT
i https://resh.edu.ru
IPSIMOH 10 TJIOCKOCTH
IeprieHANKYJISIP U HAKJIIOHHBIE. PACCTOSTHIE 09.01 -10.01 v e . i
33 OT TOYKH A0 IIOCKOCTH, PACCTOSTHUE OT )
o http://www.matematika-na.ru
IPSIMOH 10 TJIOCKOCTH
TeprieHANKYJISAP U HAKJIIOHHBIE. PACCTOSTHIE 13.01-17.01 -
ps: :
34 OT TOYKH A0 IIOCKOCTH, PACCTOSTHUE OT
s https://resh.edu.ru
IPSIMOH 10 TIOCKOCTH
35 Vbt ]il'IpOCTpaHCTBeI yTOJ MEXIY 13.01-17.01 it e FAL TG
NPSIMOU ¥ TIOCKOCTBIO
36 JIByrpaHHbIN yToJl, JMHEHHBIA yroJl 20012401 http://ege fipi.ru
IBYTPAaHHOTO yIJia http://www.matematika-na.ru
37 JIByrpaHHbIi yroJ, JUHEHHBINH yro 20.01-24.01 https://uchi.ru/
IBYTPAaHHOTO yIJia https://resh.edu.ru
[NeprieHAUKYISPHOCTD TIOCKOCTEH: 27.01-31.01 it e Bl 1
38 MIPU3HAK MEPIEHIUKYISIPHOCTU IBYX )
s http://www.matematika-na.ru
IUIOCKOCTE M
[NeprieHAUKYIIPHOCTD TIOCKOCTEH: 27.01-31.01 Hittneesiial i
ps: .
39 MIPU3HAK MEPIEHAUKYISIPHOCTU IBYX
d vp https://resh.edu.ru
IUIOCKOCTE
[NeprneHaUKyYIAPHOCTD MIOCKOCTEN: 03.02 - 07.02 Wi ewefivion
40 MIPU3HAK NEPIEHAUKYISIPHOCTU IBYX )
= http://www.matematika-na.ru
IUIOCKOCTE M
03.02 - 07.02 https://uchi.ru/
41 Teopema o Tp€X nepneHANKYIAPax

https://resh.edu.ru




10.02 - 14.02

42 Teopema 0 TPEX MEPIEHAMKYJIAPAX http://ege fipi.ru
10.02 — 14.02 http://ege fipi.ru

- Teopena o TpEx mepreHAIKy 17pax http://www.matematika-na.ru
KonTponbHas paboTa 1mo temam 17.02-21.02

44 "TlepneHIUKYIAPHOCTD MPSIMBIX U https://uchi.ru/
iockocTe" u "Yiibl Mexay NpsiMbIMU U https://resh.edu.ru
IJIOCKOCTSIMU"
IIoHATHE MHOTOrpaHHUKA, OCHOBHBIE 17.02-21.02

45 3JIEMEHTbI MHOTOTPAHHUKA, BBIMYKJIbIE 1 http://ege fipi.ru
HEBBIMTYKJIbIE MHOTOTPAaHHHUKH, Pa3BEPTKA http://www.matematika-na.ru
MHOTOIPaHHHUKA
IIpusma: n-yrosbHas npusma;, rpaHu U 24.02-28.02

46 OCHOBAHMS IPU3MBIL, PsIMAst U HAKJIOHHAS https://uchi.ru/
NPU3MBI, OOKOBas U MOJIHAS TIOBEPXHOCTh https://resh.edu.ru
MIPU3MBI

" Iapannenenumnen, NPAMOYTOIbHBIH 24.02 -28.02 http://ege fipi.ru
napajiesienuren 1 ero CBOHCTBa http://www.matematika-na.ru
ITupamuna: n-yroapHasi nMpaMuaa, rpaHu U 03.03 - 07.03

48 OCHOBAHME THUPAMHUIIbL, OOKOBas M MMOJIHAS https://uchi.ru/
MOBEPXHOCTh TMPAMHUIBL; IPABUIIbHAS U https://resh.edu.ru
yCceu€HHast mupaMuaa
IIpaBunbHBIE MHOTOIPAHHUKHU: TOHATHE 03.03 -07.03
NPaBUIBHOTO MHOTOTPAHHUKA, TIPABUIIbHAS

49 NpU3Ma U MPaBHJIbHAS THPAMUAA; http://ege.fipi.ru
NpaBUJIbHAS TPEYTOJIbHAS TUPAMUIA U
NPaBUJIBHBIA TETPa’dApP; KyO
IIpencTapienne O NPaBUILHBIX 10.03 - 14.03 http://ece.fipi.ru

50 MHOTOTPaHHUKAX . OKTasap, AOACKa3ap U

UKOCA3P.

http://www.matematika-na.ru




CumMeTpHsi B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJIBHO TOUYKH, MPSIMOM, MIJIOCKOCTH.

10.03 - 14.03

https://uchi.ru/

51 DJleMEeHTbl CHMMETPUHU B MUPAMUJAX,
napauieienunenax, mpaBuIbHbIX https://resh.edu.ru
MHOTOTpaHHHKAX
- BbI4ucieHHE SIEMEHTOB MHOTOIPAHHUKOB! 17.03 -21.03 http://ege fipi.ru
p€bpa, InaroHamm, yrisl http://www matematika-na.ru
[Tnomans 60KOBOH MOBEPXHOCTH U TIOJTHOM 17.03-21.03
o8 TIOBEPXHOCTHU MPSAMOI TIPU3MBI, TIONIA/b https://uchi.ru/
OCHOBaHHMH, TeopemMa 0 OOKOBOI https://resh.edu.ru
MOBEPXHOCTH MPSIMO MPU3MBI
[Tnomane 6OKOBOH MOBEPXHOCTH U 31.03-04.04
- MOBEPXHOCTHU MPABUJILHOM MUPAMUJIBL, http://ege fipi.ru
TEOopEMA O IIoIaan 6OKOBOI>'I MOBEPXHOCTHU http://WWW.matematika_na.ru
YCEUEHHOM MUPAMUIbI
55 KontponbHas pabota rmo teme 31.03-04.04 https://uchi.ru/
"MHororpanHuKH" https://resh.edu.ru
56 [MousiTue 06 00BEME R http://ege fipi.ru
07.04-11.04 http://ege.fipi.ru
57 O0BEM MUpaMuIBI .
pamua http://www.matematika-na.ru
14.04 - 18.04 https://uchi.ru/
58 O0BEM MUpaMuIbI
https://resh.edu.ru
14.04 — 18.04 http://ege.fipi.ru
59 O0BEM MUpaMUIBI )
http://www.matematika-na.ru
21.04 -25.04 https://uchi.ru/
60 O0BéM MUpaMuIbI
https://resh.edu.ru
61 O6bém npu3mbI 21.04-25.04 http://ege fipi.ru




http://www.matematika-na.ru

28.04 - 02.05 https://uchi.ru/
62 O6bém npu3mbl 1
https://resh.edu.ru
63 O06béM npu3mMbI 1 28.04-02.05 http://ege.fipi.ru
- KonTponbHas pabora o Teme "OObEMBI i &.05 - 9203 http://ege fipi.ru
MHOTOTPaHHHUKOB" http://www.matematika-na.ru
[TosTOpeHue, 00o0IIeHHe CUCTEMATHU3ALIHS 05.05 - 09.05 Wtps ekl
65 3HaHui. [locrpoenue ceuenuii B 1
MHOTOTDAHHHKE https://resh.edu.ru
[TosTOpeHue, 0000IIeHHe CUCTEMATHU3ALIHS 12.05 - 16.05
3HAHUN. BeIYMCIEHNe PACCTOSTHUN: MEXKAY bt e Solm
66 IBYMsI TOUKaMH, OT TOYKHU 10 MPSMOM, OT 1 )
TOUKH 710 TUIOCKOCTH, MEKTTy http://www.matematika-na.ru
CKPELHBAFOIIUMUCS MTPSIMBIMH
12.05-16.05 https://uchi.ru/
67 Hrorosast KOHTpOSIbHAs padoTa 1
https.//resh.edu.ru
[ToBTOpeHue, 00O0IIeHHe CUCTEMATHU3ALIHS 19.05- 23.05
3HAHUN. BeIYMCIEeHNe yIIIOB: MEXKAY Wi Pere .
68 CKPELIUBAIOIAMUCS IPAMBIMHU, MEXKAY 1 )
MPSMOR ¥ MIOCKOCTHIO, TBYIPAHHBIX http://www.matematika-na.ru
YTJIOB, YTJIOB MEXKAY MIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KUITACC

Koaun4yecTBo 4acos

DneKTpoHHbIe IU(pPOBbIE

Ne n/m Tema ypoka KoOHTpO/IbHBIE JlaTta usy4yenus | 00pazoBaTesibHbIE PeCypChbI
Beero padoTbl

Cdepa u map: ueHtp, paauyc, et m

1 IUAMETD; IUIOLAAb [IOBEPXHOCTH 1 2.09-6.09 )
chepsr http://www.matematika-na.ru
Bsanmuoe pacnionoskenue chepol u e

2 IUIOCKOCTH,, KacaTeJIbHasl INIOCKOCTh K 1 9.09-13.09
cepe; momans chepsr https://resh.edu.ru

q Nsobpaskenue cheppl, mapa Ha ] 16.09-20.09 http://ege.fipi.ru
mockocTy. CeveHst mapa http://www.matematika-na.ru
HunuHapuYeckas MOBEPXHOCTD,

4 00pasyroIye UIHHIPHYECKON ] i 23,0927 09 https://uchi.ru/
MOBEPXHOCTH, OCh LIMJTMHAPUIECKOM https://resh.edu.ru
MOBEPXHOCTH
Hunuaap: ocHoBaHMst U OOKOBast

s TIOBEPXHOCTh, 00Pa3yroLIas U OCh; . 30,094 10 http://ege.fipi.ru
MI0Mma b OOKOBOH M TOJHOM o http.//www.matematika-na.ru
MOBEPXHOCTH
HzobparkeHne LUIMHApPA HA
niaockocTy. Paseéprka nunuHapa. O -

6 Ceuenust muummHAPA (TUIOCKOCTBIO, 1 7.10-11.10
MApANIENbHON MK https://resh.edu.ru
NEPIEHANKYIIPHON OCH LIUJIMHIPA)
Konnueckast mOBEpXHOCTb,

7 A 1 14.10-18.10 http://ege fipi.ru

MIOBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOW MOBEPXHOCTHU




Konyc: ocHOBaHUE U BepLINHA,

http://ege fipi.ru

MIPOCTPAHCTBE

8 obpasyrolas 1 och; MIomaab OOKOBOM 21.10-25.10 ‘

H TIONHOM TIOBEPXHOCTH http://www.matematika-na.ru
VY ceuéHHbIN KOHYC!: O6pa3yIOH.II/Ie u htt S://UChi.I'U/

9 BBICOTA, OCHOBaHHMsI M OOKOBast 5.11-8.11
HOBEPXHOCTS https://resh.edu.ru
N3o0pakeHne KOHyca Ha MIIOCKOCTH.

PasBépTka konyca. CeveHus: KOHyca T -

10 (TIOCKOCTBIO, MapaJIIeIbHOMI 11.11-15.11 _
OCHOBAHIIO, H IIOCKOCTHIO, http://www.matematika-na.ru
MPOXOAIIEH Yepe3 BEPIIUHY)

Kom6 https://uchi.ru/

11 OMOWMHAIIUS TEJT BPAIEHUS 1 18 119851 https.//ucht.ru/
MHOTOTpaHHUKOB https://resh.edu.ru
MHOTrorpaHHHUK, OMUCAHHBINA OKOJIO T

2 cepsr, chepa, BIUCAHHAS B 25.11-29.11 ‘
MHOTOTPAHHHK WJIH B TEJIO BPAIEHUS http://www.matematika-na.ru

- Ionsitue 06 06béMe. OCHOBHBIE 5 196 13 https://uchi.ru/

CBOﬁCTBa O6’béMOB TCJI ’ ’ https://resh.edU.ru

14 O0BEM HUIHHIPA, KOHYCA 9.12-13.12 http://ege.fipi.ru

http://ege fipi.ru

15 O6bém mapa u maomanas chepsl 16.12-20.12 ‘

http://www.matematika-na.ru
ITonoOHbIe TeNna B MPOCTPAHCTRE.
6 COOTHOUIEHHS] MEXKTY TLJIOLIAAIMHE 55 19,5513 https://uchi.ru/
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX ' ' https://resh.edu.ru
T

17 KonrposbHas pabora no temam "Tena 9011001 http://ege fipi.ru
BpaweHus" u "O0bembl Te" ' ' http://www.matematika-na.ru
B https://uchi.ru/

18 €KTOpP Ha MIOCKOCTH U B 18311701 nttps.//ucht.ru/

https://resh.edu.ru




http://ege. fipi.ru

19 CrnokeHue 1 BBIUUTAHUE BEKTOPOB 20.01-24.01 )
http://www.matematika-na.ru
https://uchi.ru/
20 YMHOX€EHHE BEKTOpa Ha YHCIIO 27.01-31.01
https://resh.edu.ru
PaznoxeHne BeKkTOpa MO TPEM
21 HEKOMITJIaHApHBIM BekTopam. [Ipasmiio 3.02-7.02 http://ege.fipi.ru
napajieNnenunena
Pemenne 3ama4, CBsI3aHHBIX C ireiiess Lm
22 MIPUMEHEHUEM MTPaBUJI AEUCTBUH C 10.02-14.02 )
http://www.matematika-na.ru
BEKTOPaMHU
[IpsimoyronpHast cuCTeMa KOOPIUHAT B Wttne ek i
23 npoctpaHcTse. KoopanHarte! BeKTOpa. 17.02-21.02
IIpocreitiue 3anauu B KOOpAUHATAX https:/resh.edu.ru
" Vron mexny Bektopamu. CKansipHOe —— http://ege.fipi.ru |
[IPOU3BCIICHUC BCKTOPOB http://www.matematika-na.ru
55 BbIduciieHue yriioB MEKIy MPSIMBIMU 1 % (BT https://uchi.ru/
TIJIOCKOCTAMU https://resh.edu.ru
5 KoOpIuHATHO-BEKTOPHBIN METO TIPH 10.03-14.03 http://ege fipi.ru
pELICHUH r€OMETPUICCKUX 3a71a1 http://www.matematika-na.ru
KonrponbHas paboTta 1o Teme il
27 "BeKTOphl U KOOPAUHATHI B 17.03-21.03
mpocTpancTEe" https://resh.edu.ru
[TosTOpenue, obodImeHue u
cucreMartuzanus 3HaHui. OCHOBHbBIC )
28 1 31.03-4.04 http://ege fipi.ru
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHUH
I http://ege.fipi.ru
29 OBTOpeHHe, 00o0ImeHue u SPIRLL.

crucreMaTrusauusa 3HaHu. OCHOBHBIE

http://www.matematika-na.ru




¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPHUH

ITosTOpeHnue, obodIeHue u

https://uchi.ru/

30 CHUCTEMATH3ALIMS 3HAHUNA. 3amaun 1 14.04-18.04
TJTAHUMETPUH U METOJbI UX PEIICHHUS https:/resh.edu.ru
[TosTOpeHnue, obodImeHue u iR f
31 CHUCTEMATH3ALIMS 3HAHUNA. 3amaun 1 21.04-25.04 )
TJTAHUMETPUH U METOJbI UX PEIICHHUS http:// .matematika-na.ru
[TosTOpeHnue, obodImeHue u
cucTteMaTusanus 3Haauii. OCHOBHbBIE https://uchi.ru/
32 1 28.04-2.05
¢urypel, GpakThl, TEOPEMBI Kypca https://resh.edu.ru
CTepeoOMeTpUn
http://ege fipi.ru
33 Hrorosas kKOHTpONbHAsA padoTa 1 5.05-9.05
http://www.matematika-na.ru
HOBTO eHue 0606 e e htt S://UChi.rU/
34 PEHE, ODODIIEHHE H ] 12.05-16.05
cucreMaTu3anusd 3HaHU https://resh.edufu
OBIIEE KOJIMYECTBO YACOB I1O 34

ITPOTPAMME




YYEBHO-MEOJNYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

o Maremaruka: anreOpa ¥ Havajla MaTeEMaTHYECKOIO aHAIN3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsu JI.C., byryzos B.®., Kagomues C.b. u

apyrue, AKnpoHepHoe o01ecTBo «M3natenbeTBo «IIpocBemeHnes
METOJUYECKHUE MATEPUAJIBI JIUIAA YUUTEJIA

o CaMOCTOATENBHBIE W KOHTPOJBHBIE PaOOTHl MO reoMeTpuu Wi 10 ki
Epwmosa A.IL, 'ono6oporeko B.B., MU3narensctBo "Unekca'”,;
o CaMOCTOATENBHBIE W KOHTPOJBHBIE PaOOTHl MO reoMeTpuu i 11 ki

Epwmosa A.IL, 'ono6opoteko B.B., M3narensctBo "Unekca"

HHNPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

e http://ege fipi.ru

e http://www.matematika-na.ru

e https://uchi.ru/
e https://resh.edu.ru
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